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concentration. After remaining in contact for three weeks the proportion
of sulphur chloride left in the solution was determined, and from this the
amount taken up by the rubber was deduced; the results indicated that a
compound of the composition (C10H16)2S2C12 was formed. Bernstein,* by
following Weber's procedure of isolating the vulcanisation product and
purifying by extraction with carbon disulphide, obtained a fine powder having
a composition similar to that of Hinrichsen and Kindscher. Working in
dilute solutions with considerable excess of sulphur chloride the proportion
fixed did not on any occasion exceed that corresponding to the formula
(C10H16)&Cli.
It is probable that the high proportion observed by Weber was due to
decomposition of sulphur chloride by moisture present with formation of
sulphur insoluble in carbon disulphide. The hydrogen chloride liberated
simultaneously would form an additive compound with the rubber, and thus
both sulphur and chlorine would be found in approximately the proportions
in which they exist in the sulphur chloride; this would account for the chlorine
content being high as well as the sulphur.
The question of the state of the sulphur chloride in the rubber has been
the subject of some controversy, and, as in the case of hot vulcanisation with
sulphur, both the chemical and adsorption theories have been advocated.
Weber regarded the action of sulphur chloride on rubber as analogous to
that with other unsaturated hydrocarbons as described by Guthrie.f
It certainly does appear difficult to believe that rubber vulcanised by
means of sulphur chloride contains this substance in any other state than that
of chemical combination; there is no indication of the presence of a pungent
liquid which fumes in air, and, moreover, decomposition does not occur on
immersing the rubber in water.
An experiment carried out by Weber J goes to show that chemical com-
bination actually does occur. A dilute rubber solution was treated with
sulphur chloride in a proportion considerably in excess of that necessary to
effect vulcanisation. The concentration was such that gelling did not take
place after standing for some time. A solution of rubber was then added
and the whole mixed; the rubber obtained on precipitation was treated with
a solvent and a proportion was found to dissolve. Another rubber solution
was taken and sulphur chloride added to give a proportion on the rubber
equal to that which was present when the two previous solutions were mixed.
In this case the rubber obtained on precipitation did not dissolve on treatment
with benzene. If the process were one of adsorption one would expect that
* KoU. Ze.it, 1912, 11, 185.        f Annalen, 1860, 113, 270.        } J. S. C. /., 1894, 13, 14.